N-acetylneuraminic acid and sialoglycoconjugate metabolism in fibroblasts from a patient with generalized N-acetylneuraminic acid storage disease.
Cultured skin fibroblasts from a patient suffering from generalized N-acetylneuraminic acid storage disease were found to accumulate large amounts (approx. 4.0 mumol/g fresh weight) of free N-acetylneuraminic acid in a lysosome-enriched subcellular fraction. However, there were no detectable deficiencies in lysosomal hydrolase activities (including neuraminidase), and the activities of CMP-N-acetylneuraminic acid synthetase and N-acetylneuraminic acid aldolase were within normal limits. The cellular glycoconjugate composition was normal, and pathologic fibroblasts labeled with either [3H]glucosamine-HCl or N-[3H]acetylmannosamine showed a marked accumulation of labeled free N-acetylneuraminic acid, along with elevated incorporation into sialoglycoconjugates. Neither normal nor pathologic fibroblasts secreted labeled free N-acetylneuraminic acid into the culture medium. These results are consistent with an inherited defect in N-acetylneuraminic acid reutilization, resulting in the lysosomal accumulation of the free monosaccharide in generalized N-acetylneuraminic acid storage disease.